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The cost of distribution copper and the losses in the distri-                       1
bution system will decrease with the increase in the number of
stations, as the length and therefore the cost and resistance of
feeders will decrease as the stations are moved nearer together.                           \
In order to reduce all of these quantities to common terms
for comparison, an annual charge representing a certain pre-
determined percentage of the first costs involved must be com-
bined with the annual cost of attendance, maintenance, and
power losses. This percentage of the first cost which becomes an
annual charge in all estimates of this nature is termed a " fixed
charge" and involves interest on investment, taxes if any, insur-
ance and depreciation on the equipment. This charge may be
accurately estimated in each instance but is often assumed a total
of 11 per cent, of the first cost whenever local conditions are such
as not to eliminate any of the above mentioned items involved
in its make-up. If, therefore, a curve be plotted between ordi-
nates representing the sum of fixed charges, annual cost of power
losses, and maintenance and abscissa expressed in terms of
number of substations, the total annual cost curve will result.
Because of the fact that some of the factors are increasing and
some decreasing with an increase in the number of stations, a
minimum point on the curve will be found which will denote the
proper number of substations to install and therefore the dis-
tance between stations, considered solely from the standpoint
of the factors involved in the curve.
Such a method as that outlined above appears rather involved,
requiring as it does at least a tentative station location, design of
equipment and feeder loss calculation for each group of stations
considered. Since the capacity alone and not the detailed plan
of the station changes with increased number of stations, and as
the feeder losses in an interurban system will vary approximately
in proportion to the length of the feeders, the number of calcula-
tions necessary for such a curve is not great and, as the cost varia-
tions when thus graphically plotted are easily studied and com-
pared, the solution is well worthy of serious consideration.
Chap. XIII on the " Distribution System" will aid materially in
the construction of these curves.
It will be noted that nothing was said regarding the variation
of transmission line costs and losses in the above discussion.
While these factors may occasionally enter the problem in the
case of city stations with underground high tension lines, yet in